least as large as those on the susceptible cultivars, suggesting that F. occidentah was just as attracted to resistant as to susceptible cultivars. Additionally, the thrips fed at least as much on the leaf tissue of resistant cultivars as they did on that of susceptible cultivars; this similarity suggests that the resistant plants did not have adverse effects on the insect's biology. These results indicate that the thrips resistance exhibited by the cultivars used in this study was largely due to tolerance, not antixenosis (nonpreference) or antibiosis (Horber, 1980; Kogan and Ortman, 1978) . Horber (1980) defined tolerance as "all plant responses resulting in the ability to withstand infestation and to support insect populations that would severely damage susceptible plants. " The density of F. occidentalis populations was related to plant size and indirectly related to the amount of leaf tissue damaged by the insect's feeding activity. For example, the correlation between plant weight and the number of adult insects per plant was highly significant (r = 0.919, P = 0.01), as was the correlation between number of adult insects per plant and leaf feeding ratings (r = 0.926, P = 0.01). These relationships should be considered when choosing criteria for evaluating pepper germplasm for resistance to F. occidentalis. The selection of "number of adult insects per plant" as a criterion for antixenosis, for example, might not be appropriate because of possible confounding effects with such plant traits as plant size and plant habit.
The pepper cultivars we identified have sufficiently high levels of resistance to justify the initiation of breeding efforts to transfer F. occidentalis resistance into susceptible greenhouse cultivars. Resistant cultivars could be a cornerstone in an integrated pest management program for greenhouse peppers. The availability of such cultivars may reduce the need to use either chemical or biological controls for F. occidentalis (Wardlow, 1989) . Also, the use of tolerant cultivars would not adversely affect the biology of the insect, which would eliminate much of the selection pressure for the development of new biotypes. Finally, it should be noted that the resistances identified by us were found without resorting to detailed or extensive evaluation of germplasm collections. Significantly higher levels of resistances, and possibly different types of resistances, might be found in the large pepper germplasm collections that are available for evaluation (International Board for Plant Genetic Resources, 1983 Abstract. The objective of this study was to elucidate the genetic control of the semideterminate growth habit in tomato (Lycopersicon esculentum Mill.). A semideterminate tomato line was crossed with determinate and indeterminate lines; their F1, F2, and backcrosses were grown; and the growth habit recorded and analyzed. Plants with six or more inflorescences on the main stem were defined as semideterminate, while those with fewer were defined as determinate. The F2 and backcross to determinate were bimodal, indicating a single recessive gene for semideterminate, which was denoted as sdt. The goodness-of-fit chi square for a single recessive gene model was 88% and 69% for F2 and backcross generations, respectively. In the cross between semideterminate and indeterminate types, the results indicated control by two genes, sp and sdt, with the sp+ indeterminate type epistatic over semideterminate. The goodnessof-fit to this model was 70% and 82% for F2 and backcross generations, respectively.
The stem of the tomato plant is a sympodium composed of a series of sympodial shoots, each developing from the bud below the terminal inflorescence of the preceding shoot (Picken et al., 1985; Silvy, 1974) . Two main plant growth habits have been described in tomato: indeterminate and determinate, or self-pruning (Atherton and Haris, 1986; MacArthur, 1932) . The indeterminate growth habit is characterized by an apparently continuous extension of the main shoot by side shoots. After an initial period, the inflorescence in each shoot is formed after three leaves have emerged. In the determinate type, the growing point in the axil of the last-formed leaf on the primary shoot may Received for publication 24 July 1990. We thank Tchia Gurnick for her assistance in the experiments. The cost of publishing this paper was defrayed in part by the payment of page charges. Under postal regulations, this paper therefore must be hereby marked advertisement solely to indicate this fact. transform into an inflorescence, whereupon no further leaves are initiated (MacArthur, 1932; Picken et al., 1985; Silvy, 1974) . Thus, the extension of the shoot axis is usually halted with the formation of the second inflorescence. Each sympodial shoot, except the last, consists of one or two leaves. The determinate type is controlled by a single recessive gene, termed sp for self-pruning (MacArthur, 1932) .
The indeterminate type is grown in greenhouses, allowing continuous production of high-quality fruits (van der Vooren et al., 1986) . The determinate type is often used for processing and fresh-market outdoor cultivars, where its concentrated yield is advantageous (Giesenberg and Stewart, 1986) .
Within the determinate type, genetic differences have been observed for the number of inflorescences on the main shoot, resulting from the timing of formation of the final two inflorescences. Those differences are thought to be due to genetic background (Cuartero and Cubero, 1985) . Plants exhibiting determinate growth habit with delayed termination of the main stem are termed semideterminate. The purpose of the present Table 1 . Segregation of tomato plants for growth habits" in various populations and the expected ratio assuming a single recessive gene sdt that modifies the growth habit of sp/sp plants (see Table 2 ). study was to elucidate the genetics of the semideterminate growth habit. The three paternal lines used were: P1-UC-97-3, a processing cultivar from Davis, Calif. (A.M. Stevens); P2-70T82-1, a fresh-, market line also from Davis (P. Smith); and P3-'Potentate', a greenhouse cultivar from Glasshouse Crops Research Inst., Littlehampton, England (T.J. Hall), representing determinate, semideterminate, and indeterminate types, respectively. P1 and P3 were crossed with P2 and F2, and backcross populations were prepared ( Table 1 ). The material was planted during early spring in Rehovot, Israel. The arrangement of the plots was randomized, with five plots per population, except F2 of P1 × P3 with 10 plots. Plants were grown nonstaked and were not pruned. Three months after planting, the leaf and flowering patterns of the main shoot of each plant were recorded.
There were three to six inflorescences on the main shoot in P1, with a mode of four, as compared with four to 12 in P2, with a mode of eight (Fig. 1 ). F1 and BCP1 were very similar to P1. The F2 population was strongly skewed to a high inflorescence count on the main stem. The BCP2 population was a bimodal, with two peaks at four and seven. These findings suggested the involvement of a major recessive gene for the semideterminate growth habit. The plants were thus defined as follows: determinate-plants with up to five inflorescences with an average of one to two leaves between them; semideterminate-plants with six or more inflorescences and two leaves between them; and indeterminate-plants with three leaves between inflorescences.
The great majority of P1, P2, and F1 plants fell into the expected phenotypic groups, with a few exceptions classified into the alternative group (Table 1) . F1 was similar to P1, indicating that determinate was dominant over semideterminate. The segregation of the F2 and BCP2 populations was in agreement with the model for genetic control by a single recessive gene for semideterminate growth habit (Table 1) .
In the P2 × P3 cross, semideterminate with indeterminate, F1 and BCP3 were indeterminate. In F2 and BCP2, segregation fit a completely dominant, two-gene model, with one dominant gene (sp+) epistatic to the second gene (12:3:1 and 2:1:1, Table 1 ) and with the probabilities of x 2 being 0.70 and 0.82, respectively. Based on the above results, we concluded that the semideterminate growth habit in breeding line 70T82-1 is controlled by a major recessive gene. This gene, denoted as sdt, modifies the expression of the sp/sp genotype by increasing the number of leaves between inflorescences and the number of inflorescences before termination of main stem growth. The sdt gene is not expressed in the presence of the dominant allele sp+ for indeterminate growth. Thus, the semideterminate phenotype is exhibited in plants with sp/sp, sdt/sdt (Table 2) .
There is some variation in the number of inflorescences in plants of the same genotypes (Fig. 1) , probably due to environmental factors. There is some overlap between the determinate and semideterminate genotypes, mostly in plants with six inflorescences on the main stem. One should, therefore, avoid determining the genotype of a single plant based solely on the presence of six inflorescences on its main stem. Furthermore, being affected by environment, the distinction between genotypes may be different under other environments, making it necessary to grow the parent lines as controls. We also cannot exclude the possibility that genetic background might have some effect on the number of inflorescences on the main stem.
Many modem outdoor cultivars are characterized by more leaves and a longer growing period, which allows for improved fruit quality. These cultivars are most likely of the semideterminate type. An elucidation of the genetic control of the semideterminate growth habit should improve breeding procedures for cultivars of this type.
